Introduction: Acute bacterial skin and skin structure infections (ABSSSIs) are frequently treated in emergency departments (EDs) or observation units (OUs) initially with intravenous (IV) antibiotics before discharge on oral therapy. This study aims to describe ABSSSI patients discharged directly from EDs/ OUs. Methods: This is a retrospective cohort study of patients with ABSSSIs treated in EDs/OUs of the Detroit Medical Center from 2012 to 2014. Adults with less than 24 h of IV antibiotics without hospital admission were included. Demographics, clinical characteristics, and severity were compared between ED and OU patients. Resource utilization, including tissue and blood cultures, and use of radiographic analysis was also collected. The primary outcome was 96-h ED revisit/hospitalization. Results: Analysis included 308 patients; 219 ED and 89 OU. OU patients were significantly more likely to be obese, have COPD/asthma, be diagnosed with cellulitis, and meet at least one systemic inflammatory response syndrome (SIRS) criterion. Tissue cultures were obtained in 21.7% of abscesses in the ED; 67.9% were in uncomplicated abscesses. In the OU tissue cultures were obtained in 48.8% of abscesses and 37.5% were uncomplicated cases. Blood cultures were drawn in 18.3% of ED patients and 56.2% of OU patients, not significantly associated with the presence of SIRS criteria. Radiology was used in the diagnosis of ABSSSIs in 33.5% of ED versus 69.5% OU patients (p\0.001), Plain film radiograph being the most common. Thirty patients revisited the ED or required hospitalization within 96 h, 23 from the ED (p = 0.479). Prior history of ABSSSI (adjusted odds ratio [aOR] = 2.382, 95% confidence interval [CI] 1.264-6.346) and location on torso/buttocks (aOR = 2.355, 95% CI 1.067-5.197) were independent predictors. Conclusions: The low rate of ED revisit/ hospitalization supports the use of OUs for low acuity ABSSSIs requiring initial IV therapy. Resource utilization within EDs/OUs for the management of ABSSSIs needs to be evaluated for unnecessary testing/procures.
INTRODUCTION
Acute bacterial skin and skin structure infections (ABSSSIs) are among the most common infections encountered in both community and hospital settings [1, 2] . According to the 2010 National Hospital Ambulatory Medical Care Survey (NHAMCS), diseases of the skin and subcutaneous tissue account for 4.2% of all emergency department (ED) visits in the United States [3] . Additionally, national trends indicate that the rate of ABSSSIs has increased by approximately 50% since 1997, with the majority of patients being treated and released directly from the ED [4, 5] . There is a wide clinical spectrum of ABSSSIs, from simple uncomplicated abscesses to life-threatening necrotizing fasciitis, and agreement upon severity classification is lacking [6] . Most ABSSSIs, aside from gangrene and fasciitis, are treated on an outpatient basis. Although the majority of patients receive care in the ED and are not admitted, complications due to ABSSSIs often lead to hospitalization. It is not presently known how many revisits/admissions are represented among the over 600,000 to 800,000 documented admissions for ABSSSIs in the U.S. annually [2] . Two Canadian studies have reported outpatient failure rates, resulting in subsequent admission, of approximately 20-25% for cellulitis exclusively treated in the ED [7, 8] .
In a study by Edelsberg and colleagues, antibiotic clinical failure rates were documented for over 10,000 hospitalized patients, 22 .8% of all patients studied [2] . This was mirrored by Berger and colleagues followup study, which demonstrated failure rates of 16.6-34.1% [9] . These results demonstrated that patients who initially fail empiric treatment often require prolonged hospital stays and intravenous (IV) antibiotics. Alternatively, some patients are observed in the hospital for short periods of time, either as brief admissions or in observation units (OUs) . According to the American College of Emergency Physicians (ACEP), 70% of patients selected from treatment in OUs should be discharged before 24 h of care [10] . The use of these OUs allows for hospital avoidance, decreased resource utilization, and decreased exposure to the healthcare environment, and thus a decrease in adverse events. The use of observation status has increased by 26% among Medicare beneficiaries since 2008 [11] . Despite the high incidence of ABSSSIs treated without hospital admission, data examining the burden of illness, processes of care, and decisions used to determine care are lacking [12] [13] [14] . In addition, many professional societies, including ACEP, are advocating for more evidence-based, conscientious use of diagnostic resources to optimize care and decrease waste within healthcare [15] . The objectives of this study were to determine the burden of illness and services received for patients with less than 24 h of IV therapy for ABSSSIs before being discharged directly from EDs and OUs.
METHODS

Study Design
This retrospective observational study was completed at the Detroit Medical Center (DMC) between April 2012 and September 2014. Institutional Review Board approval was obtained from Wayne State University with a waiver of informed consent.
Study Setting and Population
The study was conducted at the DMC. The DMC consists of nine hospitals and is the largest healthcare provider for Southeast Michigan. [18, 19] . The primary outcome of interest was ''early'' ED revisit or hospital admission, noted to be within 96-h post-initial encounter [20] .
Data Analysis
Descriptive statistics were determined for patient demographics, comorbid conditions, severity of illness per CREST/Eron and SEWS, services/diagnostic procedures received, and outpatient antibiotics prescribed. Characteristics were compared between ED and OU patients to determine possible differences in the treatment 
RESULTS
In total, 1877 patients' electronic medical records were reviewed for study inclusion, of these 1569 were excluded from the current study. Reasons for exclusion are detailed in (Table 1) . Uncomplicated abscesses were often managed in the ED while cellulitis was more commonly treated in the OU. Patients with comorbid conditions such as obesity (BMI C30 kg/m 2 ) or asthma/COPD were more likely to have a stay in the OU (p = 0.05, p = 0.008, respectively). Criteria for SIRS, except for temperature, were also significantly associated with OU treatment. Socioeconomic factors, such as insurance, had no significant impact on setting of care.
One hundred and six (80.4%) ED patients and 66 (74.2%) OU patients were determined to be CREST/Eron Class I, suggesting treatment with oral antibiotics on an outpatient basis would be appropriate. The remainder were Class II, indicating a short observation period with IV antibiotics is appropriate. There was no significant correlation between CREST/Eron Class and setting of care. The median (interquartile range) SEWS was 0 (0-1) for ED patients and 1 (0-1) for OU patients and this was significantly correlated with setting of care (p = 0.01). Patients with a SEWS score C1 were almost twice as likely to be treated in the OU 
DISCUSSION
The types of ABSSSIs seen in EDs and OUs are diverse and there is a high degree of variability in the management strategies employed. Our study demonstrated that patients with complicated infections, especially cellulitis or infections involving the leg, and presence of at least one of the SIRS criteria, excluding temperature alterations, were more likely to have been upgraded to the OU. Ninety-six-hour ED revisit or hospitalization was relatively uncommon with only 9.7% of the entire cohort experiencing this endpoint. This is likely a reflection of the overall low acuity of these patients. Few parameters were associated with 96-h ED revisit or hospitalization upon multivariable analysis. Of note, a history of recurring ABSSSIs as well as prior MRSA infection were linked to the primary outcome.
One factor that has previously been shown to increase risk of outpatient failure is meeting SIRS criteria [21] . Based on this, the Infectious Diseases Society of America (IDSA) guidelines recommend initial inpatient management for patients with SIRS criteria. A study by Volz and colleagues found that patients with infections on their hands were three times more likely to require escalation of care [22] . Additionally, a white blood cell count C15,000/mm 3 and female gender have been independently associated with failure to be successfully discharged from the OU [12] . The presence of fever (temperature C38°C) was the most commonly reported predictor for requiring a hospital stay of C24 h or failure of ED/OU status [13, 22] . In our cohort, the presence of fever was found to be significantly linked to 96-h ED revisit/admission among those treated in the ED, likely a signal of requiring upgrade to the OU. Future research should aim to determine if these parameters can be generally applied to determine which patients are likely to require escalation of care to avoid subsequent ED revisits.
Severity of illness was evaluated using two scoring systems not commonly employed in the United States-the CREST/Eron Classification and the SEWS [18, 19] . These systems were employed because there is currently not a commonly used or validated tool in the United States. Neither correlated with site of care, suggesting that the management decisions in the ED/OU setting for ABSSSI are likely based CAMRSA was also a common occurrence, which increases the risk of adverse drug events and resistance [30] . These data support the need for improvement initiatives in prescribing patterns for ABSSSIs.
Diagnostics procedures were significantly different in patients treated in the ED versus OU, which is not surprising based on the difference in time receiving care and specialty of the treating physicians. Routine blood cultures, drawn in over 50% of OU patients, have not been shown to improve clinical 
Limitations
There are several limitations to this study that should be addressed. First, the study was retrospective in nature, and thus relied on proper documentation within electronic medical charts. This may be especially important for history of MRSA and size of the lesion. The study was also single centered, which may limit the external generalizability of the results. It is unclear what differences in practice patterns or patient acuity may exist among patients treated for ABSSSIs at other institutions. In addition, the fact that DMC is only one of several large academic medical centers within the Detroit metropolitan area makes it likely that some ED revisits were missed. Much like the study with Pallin and colleagues, patients with incision and drainage may have been prescribed outpatient antibiotics due to a large area of induration around the lesion, thus falsely increasing the cases in our quality measure of overuse [28] . The study consists of patients treated with IV antibiotics only, but the decision to administer IV versus orally is also highly subjective and may contribute to our inability to discern differences between settings of care or 96-h ED revisit/hospitalization. Lastly, resource utilization for follow-up in ambulatory care clinics was not evaluated. 
CONCLUSION
